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Previously, two cases of Clostridium septicurn infective 
endocarditis (IE) and two cases of C. septicurn myo- 
carditis in patients with underlying carcinoma [ 1-41 
have been reported. All four patients died. We report 
what we believe to be the first pediatric and the first 
postoperative case of C. septicurn endocarditis and 
myocarditis. 
The clinical and laboratory findings and the 
antibiotic treatment in this case are summarized in 
Table 1. A boy aged 5 years and 12 months with 
congenital heart disease (CHD), double outlet right 
ventricle, non-restrictive ventricular septa1 defect, 
hypoplastic pulmonary truncus and pulmonary valve 
stenosis had operative reconstruction performed on day 
0. A Dacron patch was inserted in the left ventricle, 
leading blood into the aorta. A Goretex patch was 
inserted after right-sided ventriculotomy and cleavage 
of the pulmonary annulus and truncus. Small native 
pulmonary valves were excised. O n  days 3 and 5, 
reoperations were performed because of cardiac insuffi- 
ciency with accumulation of pleural and peritoneal 
fluid. The distal part of the transannular Goretex patch 
was removed. A valved extracardiac homograft conduit 
was inserted between the right ventricle (with the 
remaining Goretex patch) and the pulmonary truncus. 
A peritoneal drain and pacing electrodes were 
removed on day 17. Chills and fever were observed 
within hours. Body temperature normalized quickly 
after initiation of antibiotic treatment. A Clostridium 
species (without further identification attempted) was 
cultured anaerobically from a blood specimen. The 
patient was discharged on day 25. 
O n  day 35 the patient had 2 days of pyrexia 
(38-39°C). Echocardiographic examination revealed 
no sign of endocarditis. Chest X-ray showed a left basal 
infiltrate. Antibiotics were initiated and the patient was 
afebrile the next day. 
O n  day 46 the patient was hospitalized with 
respiratoiy insufficiency and echocardiographic evidence 
of right-sided endocarditis (vegetations localized to the 
outflow part of the right ventricle and the homograft 
valve). (3. septicum, identified according to standard 
procedures [5], was cultured from blood. Therapy was 
changed to penicillin. The course was complicated by 
a pseudoaneurysm, and surgical revision was performed 
on day 76. The reoperative findings were: (1) remains 
of vegetations in the posterior part of the anastomosis 
between the homograft and the right ventricle/ 
Goretex patch; (2) a pseudoaneurysm extending from 
the anastomosis, through the mediastinum and into the 
left pleural cavity; (3) a swollen and fleshy appearance 
of the Dacron patch; and (4) thin and friable myo- 
cardium above the Dacron patch. All infected material 
was excised. A new Dacron patch and a new homograft 
were inserted. Culture from the excised material 
grew C. septicurn in two of four specimens. Histologic 
examination was not performed. Penicillin treatment 
was extended until day 124, and for the last 4 weeks 
was administered orally. A year later the patient was 
without signs of infection or hematologic or gastro- 
intestinal illness. 
Clostridiurn species account for less than 3% of 
positive blood cultures, with as many as half of 
these thought to be due to contamination or transient 
bacteremia of no clinical relevance. C. septicurn is an 
infrequent cause of clostridial infection, but second 
only to C. perfringens in clostridial bacteremias (61. C. 
septicurn is a toxin-producing species, and when infec- 
tion occurs it is usually monomicrobic, takes a fulmin- 
ant course, and is associated with hematologic or 
colorectal malignancies [7,8]. In children, C. septiccrrii 
infection is associated with malignant and benign 
hematologic disorders causing neutropenia. Of the 28 
reported children with C. septicurn bacteremia, 22 had 
malignancies (19 acute leukemias), while four had 
other hematologic diseases causing neutropenia. Only 
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t\vo of the 28 patients were previously healthy [9]. Our 
patient had no history of repeated or severe infections, 
and no history of hematologic or abdominal illness. No 
episode of neutropenia was recorded throughout the 
extended hospitalization. 
The risk of IE following surgical reconstruction or 
palliation of CHD relates to the type of malformation, 
as well as the type of operation [lo]. In 142 Japanese 
children with an extracardiac xenograft conduit 
operation, to reconstruct the right ventricular outflow, 
seven and three children were diagnosed as having 
proven and probable early conduit infection, respec- 
tively [ l  11. In the medical literature, 24 cases of 
clostridial IE were identified [ 1,2,12,13]. The cause was 
C. petfiringens in 11 cases (including one pediatric case), 
C. sovdelli in three, C. lirnosuni in two, and C. septicurn 
in two. The remaining six cases were caused by other 
or unidentified species. Overall, three cases of 
prosthetic valve IE (two C. perfringens, one C. sordelli) 
were identified, all in adults. In most C. septicum 
bacteremias the large intestine is both the source of 
infection and the portal of entry. There is often 
evidence of neutropenic colitis [9]. In our patient the 
source of infection is not clear. The patient had 
peritoneal effusion with peritoneal drainage, but no 
syniptonis of peritonitis or colitis. The first diagnosed 
bacteremic episode followed the removal of the 
peritoneal drain, but repeated culture of ascitic fluid 
was sterile. Other possible sources could be the pacing 
electrodes, a central venous line or operative contamin- 
ation. Infection was probably present at  day 3,  as the 
Table 1 Antibiotic therapy, clinical and laboratory findings 
WBC and C R P  were elevated at that time. Thereafter, 
WBC and CRP fluctuated in accordance with anti- 
biotic treatment. 
Although this strain was susceptible to penicillins, 
as evidenced by the prompt effect of antibiotic 
treatment, the infection was not cured before the 
prosthetic material was removed. The need for surgical 
removal to cure infection of endovascular prosthetic 
material is generally accepted [14,15], although in the 
Japanese series of extracardiac conduit infections only 
three of the seven patients with proven infection had 
the conduit replaced, while the rest were cured with 
medical treatment alone [I 11. 
Symptoms of postoperative IE in CHD patients are 
non-specific and consist of fever, worsening cardiac 
function and, infrequently, a changing murmur. The 
findings are anemia, leukocytosis, chest X-ray changes 
and positive blood cultures (161. All of the mentioned 
syniptoms and findings were present in our patient, 
although this was not at first interpreted as indicative of 
IE/conduit infection. Furthermore, in the Japanese 
series of conduit infections, only three of the seven 
proven and none of the three probable cases showed 
evidence of vegetations when echocardiography was 
performed [ll],  and, in our patient, vegetations were 
absent until day 46. Out of a total of 22 blood cultures, 
17 included anaerobic culture, and only four were 
taken before antibiotic treatment was initiated. In all, 
only three of the 22 blood cultures had the potential to 
detect a penicillin-susceptible anaerobic species; two of 
these were positive. 
Temp. WBC Hg CRP Blood cultures 
I lay (“C) X 1 O’/L (inmol/L) (mg/L) Antibiotic treatment No. (no. including anerobic culture) Echo 
-3 
3 
3 
I 0  
12 
17 
74 
35 
I 6  
i l  
37.0 0.7 9.0 
38.5 21.7 61 
40.0 24.1 6.5 104 
38.0 21.1 9.0 24 
38.5 29.8 8.2 44 
39.4 41.7 6.9 44 
37.0 13.8 8.5 28 
39.0 32.7 6.8 214 
39.6 26.2 5.8 217 
38.0 5.8 6 4  14 
Lhys  3-10 
Ampicillin 
Gentamicin 
Vanconiycin 
Day? 17-28: 
Ampicillin 
Gentamicln initially 
Ilays 35-42. 
Pivanpicillin 
llays 4 6 4 8  
Ampicillin 
Gentanlicin 
Vanconiycin 
Days 48-1 24. 
Penicillin 
Day 3 (before antibiotics) 
l(0): sterile 
Days 4-1 0 (with antiblotlo). 
9(6): strrilc 
No veg 
Day 17 (bcforc antibiotic\) 
i ( 1  j: Clotrridictm ’p. 
Day 18 (with antibiotics): 
l(1): sterile 
Day 35 (bcforc antibiotics) 
No veg 
No veg 
l(1): ster1lc 
Day 46 (before antibiotics): Veg 
l(1): Cfostridictm q r i n r m  
Days 46-68 (with antibiotic\): 
8(7): strrile 
”% 
WBC, white blood cell count; Hg, hemoglobin:, CRP, C reactive protein; Echo, echocardiography: veg, vegetation?. 
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It should be emphasized that fever in any patient 
with prosthetic valves, vascular grafts or conduits always 
indicates aerobic and anaerobic culture from blood, 
preferably repeated, before the initiation of antibiotic 
treatment. It should also be emphasized that fever, 
leukocytosis, anemia and a positive blood culture in 
such a patient may be indicative of IE, even in the 
absence of visible vegetations by echocardiographic 
examination. 
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